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SICK Bin LD.J'KG SYNDROME : 


CAUSES AND EFFECTS 


SicX Building Syndrome can be broken down' into three 
»ub-categories — Tight Building Syndrome, Humidifier 
Fever and Legionnaire Disease. 

I will spend most of jny time this morning on Tight 
Building Syndrome. 

What is a Tight Building? The definition is arbitrary, 
practical, and loose. 

There are buildings which meet these criteria in 
which one can see through gaps between walls and window 
frames. Paradoxically, some buildings with tight building 
envelopes - energy efficient residences, for example 
- d'o not meet the criteria, since the occupants are able 
to control the ventilation system., 

The health effects that make up. Tight. Building Syndrome: 

Few researchers would disagree with this list. However, 
there may be some debate as to whether these are health 
effects or comfort factors. 1s eye irritation an illness? 

Is headache that clears up on leaving the building an 
illness? Is fatigue an illness? One can argue either 
case. The point, is not entirely academic, since in real 
life employees are generally asked to contact health 
service staff about health problems, and building mainte¬ 
nance staff about comfort problems ... 
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You will alto note that rot t of the lit ted symptoms 
are rather vague and tubjective, and therefore very diffi¬ 
cult to measure in a consistent way. Vague and subjective 
the symptoms may be, yet the syndrome is striking and 
convincing,, and a time-consuming problem to those of 
u:s' who have responsibilities in the fields: of occupational 
and environmental health. You will also note that a 
number of these symptoms are attributable to tobacco 
smoke,, a near universal contaminant of office buildings. 
Until the last few years, tobacco smoke has been looked 
upon as a normal inoccuous component of indoor air. 

X will return to tobacco smoke, and some other contaminants. 


shortly. 


Kany organizations in many countries have investigated 
Tight Building Syndrome. The problem was first described 
in Scandinavia in, the early nineteen seventies. By 197S, 
it was being frequently described in North America. 

An American 1 agency that has conducted large numbers 
of fairly detailed investigations is N10SH (the National 
Institute of Occupational Safety and Health). Health 
and Welfare Canada experience is similar to that of RIQSH. 


TABLE A 
TABLE 5 


The causes of Tiiaht Building, Syndrome 

First, let »e mention a non-cause: lack of oxygen. 

1 can say with confidence that the oxygen level in this 
building, and in virtually every office building in Canada 

... / 3 
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today it 2 11. My 1 organization no longer measures oxygen 
levels when investigating office buildings with air quality 
problems. 

TABLE 7. 

Pol lutants TABLE 8. 

Let me review tome of the pollutants that may be TABLE 9. 

contributory; and let me say in advance that in practice 
the search for pollutants is usually - not always - 
unrewarding. With, one notable exception:, tobacco smoke. 

Host investigators and researchers will agree that this 
is the most important single pollutant in the air of 
office buildings. 

Garb on m o n o x ,1 d e 

Major indoor sources (unvested gas stoves, heaters:, 
etc.) are not usually a problem in office buildings. 

Motor vehicle emissions, can sometimes enter a building 
- from an attached parking garage, for example. 

% 

CO generated by cigarettes would not usually result 
in indoor levels exceeding industrial standards, although 
this can occur in small meeting rooms containing numerous 
smokers. 

Formaldehyde 

Measured levels in office buildings infrequently 
exceed the Canadian residential standard of 0.1 ppm. 

Formaldehyde is a common component of several types of 
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condensation-type synthetic resins (e.g. phenol formaldehyde, 
melamine-formaldehyde, urea formaldehyde.) Urea formaldehyde 
resin is used in plywood (adhesive) and particle board 
(binder). Coated paper, floor coverings end fabrics 
can contains formaldehyde. 

Carbon dioxide 

Product of combustion and human metabolism. Outdoor - 
levels typically 32D ppm. Office levels typically 600: ppm, 
depending on quality of ventilation and density of occupants. 
CG>2 is measured as a proxy of the quality of ventilation. 

Prone 

A power oxi direr, and reactive pollutant., The dominant 
source is the outdoor air, formed by photochemical reaction. 
Indoor sources are unusual e.g. electrostatic air cleaners, 
electric motors, photocopiers. 

Ventilation factors as a cause of Tight. Buildino Syndrome 
From a previous slide (Slide 5), you will remember 
that in the experience of HI OSH, in about 50I 1 of the 
buildings invest!gated, the problems were attributed 
to faulty ventilation, temperature, and humidity. bet 
us look at some standards for temperature and humidity: 

These standards may be set for a floor of a building, 
yet there may still be local problems, created for example 
by room dividers which restrict airflow. 

Temperature and humidity problems are relatively 
common!. 

... /5 
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Psychol osical factors 

These, can be very important. 

The occupant is aware that he is the best sensor 
in a building - better able to integrate environmental 
information than thermometers or hygrometer* or airflow 
meters... Yet he does not have the control over the ventilation 
aystem that these instruments may have. The only method 
left open to him is to express his dissatisfaction to 
the people who have access to the controls. If these 
complaints do not produce improvement, the occupant feels 
out of control, and can become increasingly irritated 
by these conditions and increasingly sensitive to them. 

We must alto bear in mind that ventilation systems are 
increasingly complex, and that in a large building only 
the designer may fully understand them. In other words, 
maintenance staff may not be in full control of the system. 


HUMIDIFIER FEVER 

Humidifier fever is an allergic illness. The picture 
is that of a mild flu* like illness - chills, fever, 
breathlessness, typically on Mondays on returning to 
work. 

Humidifer fever is a type of extrinsic allergic 
Alveolitis - comparable to farmers lung. 

The cause: microorganisms in the humidifying system TABLE 11 
- bacteria, fungi, protozoa and thermophilic actinomycetes . 

... /6 
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LEGIONNAIRES DISEASE 

You may remember the episode of 19 76 , at the' Bellevue: 
Stratford Hotel in Philadelphia. There were 182 caret 
of pneumonia-like illness, including 29 deaths, in partici¬ 
pants at the annual convention of the American Legion. 

The diagnosis was elusive. Sabotage, nickel carbonyl 
poisoning,, swine flu, were all suspected, then rejected. 
Eighteem months later the Centres for Disease Control 
in the USA isolated and identified Legionella pneumophi1ia 
(a bacterium). (The final solution at the Bellevue Stratford 
hotel was truly final: the hotel was demolished.) 


Spread of Legionella in humans : by aerosol from contaminated 
water systems (e. g. shower heads). Person to person 
spread has not been described. 

How frequent is Legionnaires Disease? 

In the USA, in the f irst f our months of 19 8 S, 190 
cases were notified. This compares with 102 cases of 
typhoid, or 982 cases of measles during the same time 
period. 


Other aspects of Legionella are disturbing: 
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lung cancer 

This disease it important enough to merit discussion 
in the context of building associated illness. 

When I reviewed some building pollutants, I included TABLE 14 * 
radon, asbestos, and secondary cigarette smoke. These 
agents are all human carcinogens, and can cause lung 
cancer as well as some other cancers. 

Radon is generally present in much, lower levels 
in office buildings than in residences., Therefore I 
will not consider it further. 

Asbestos is, often encountered in building materials, 
and I would be surprised if this building was an exception. 

2 would also predict that if we were to attempt to measure 
asbestos in the air of this room it would not be in present 
in detectable quantities. Asbestos does not present, 
a significant, health problem in buildings unless it is 
dar.aged ,, a 11 ow,ing fibres to enter the air. 

With regard to secondary tobacco smoke , the evidence 
from a number of epidemiologica 1 studies has been steadily 
accumulating since 1979. The weight of scientific evidence 
strongly suggests that secondary tobacco smoke in the 
workplace is responsible for a significant number of 


lung cancers - somewhere between 300 and 500 lung cancer 
deaths per year in Canada. f 

In conclusion, let me summarize the causes and effects 
of: Sick Building Syndrome: 


TABLE 15. 
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SIC* tPUP 1*6 SULBMM. 

1. Tisht Buildiks Sthdrohe 

2 . Hum dif i er Fe ve r 

(ah EHFLUEKZA - LIRE ILEREIt) 

3. Lesion r A.i res Disease 
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pmumo* OF T16HT milM 


Larce Buildik6 


Forced Vertilation 


Oc cur arts Carnot Open Vi kdors 
or Control Ora Ventilation 


Usually Her or Rerly Renovated 
Buildiks 
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HEALTH EFFECT? OF T15HT liOULLgi-^liMML 

Eye Irritation 

Headache 

Odor 

Sciii Irritation/Rash 
Sinus Consesti ox 
Couch 

Sore Throat 
Shortness of Breath 
Arnorhal Taste 

0) ZZ I NESS 

Fat i sue 
Nausea 

Vheezimc and Hypersensitivity 
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■umber X 


Poor Y,e*t j lat io n . Thermal Comfort, or Humidity 


CONTAMIMARTS FROM 1 MS IDE THE BulLDlAG 

(Copiers, Tobacco Smoke, etc.) 

CONTAMIRANTS FROM OUTSIDE THE BulLDlAG 

(Hotor Vehicle Exhaust, etc.) 


Buildjrg Fabric Coat am iaatior 
(fibreglass, formaldehyde, glues, etc.) 


B I O L O GI CAL Cor T AMI RAT I OR 


Hit CELLAR E OU S OR U R DC TERM I'M E D 


19 10 
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INDOOR AIR QUALITY: IiK.YE.ST I GAT I OKS 
RED 1 CAL SERVICES BRANCH 
1984 



I til M I ER Z 


1. Inadeouate Ventilation 6R 68 

- POOR AIR CIRCULATION 

- INADEOUATE OUTDOOR AIR 

(C02 >■ 800 ppm) 

— POOR TEMPERATURE/ 

HUHlDITY CONTROL 

2. Outdoor Contaminant 9 10 

- REENTRY OF tlMLDINC EXHAUST 

- MOTOR VEHICLE EXHAUST 

3. Indoor Con t ah,in ant 5 5 

- COPT MACHINES 
" TOBACCO SHORE 

A. Build i ns Fabric 2 2 

- BLUES AND ADHESIVES 

- FORMALDEHYDE AND OR CAN t C S 

5. B IOLOS i CAL Contaminants 0 Of 

6. No PROBLEM IDENTIFIED 

TOTAL: 
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CAUSES PF T16HT BLILM1& SlEIMfll 


1. Pollutants 


2. Ventilation Factors: 


- Temperature 

- HiumidITT 

- Airflow 


5. Pi tchouocical Factors 
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mimm 


turn muMJ&L 

Typical office level*: 0.5 - 5 rr« 

Industrial standard: 55 - 50 ppm 

Ambient air standard: 9 ppm 

Formaldehyde 

OFF I rare in federal office bu j ldinss 
Bore important sources: 

Carpet bachrc, fabrics, insulation, particle board; 

SMALL AMOUNTS FROM TOBACCO SMOKE 

Typical office levels: less than 0.1 ppm 

Residential standard (Canada): 0.1 ppm 
Industrial standard: 1 ppm 

Radon 

Rot a problem in office buildincs 
Does mot sive rise to acute symptoms 

Askstqs 

Rot usually a problem umil ess dam ace d on disturbed 
Does not sive rise to acute symptoms 
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Llllm pipxipe 

Trr jcal cut poor levels 

TYPICAL INDOOR LEVELS: 

Industrial standard: 


as out 330 ppm 

At out 600 - 1000 ppm 

5000' rtn 


M°*I 

Typical outdoor level: 0 - 40 rrt 
Typical indoor level: 0 - 20 ppb 
Industrial standard: 100 pp* 


V'l *11 JL Q.R S. * N | S H S (BACTERIA, F U N SAL SPORES, A.H O E B A E , PROTOZOA,. 

■ ENAT ODES) 


Mo standards 


Standard: acceptability to panel of observers. 

I E S AT I'VE I O N S 

Mo ACCEPTABLE SCIENTIFIC EVIDENCE TO SUtSEST THAT THEY 
AFFECT COMFORT OR HEALTH. 

Photochemical bmps 

Am IN SERIOUS HYPOTHESIS 
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Ioxacxo mott 


Car*or Koxoxj ni 


Forraldehyde 


Odors 


YI AXLE OXCAR I%nS? 
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PUBLIC WORES CAW ADA STAMPARDS 


Acceptable Indoor Temperature Rarse I9°C 


Acceptable Humidity Rarse 


201 - 


- 2S°C 


601 
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A Mill! CITY HOSPITAL, 198? 


12 CASES OF LECIORRAtRES D MEAtE OCCURRED 
IR HOSPITAL (rOSOCOMIAL IRFECTtOR) 


Water samples from 38 faucets (ir rooms):: 
301 POSITIVE FOR LESJORELLA 


Rot rate* tarks: 

1 OUT OF 2 POSITIVE 
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54 DOMESTIC HATER HEATERS HERE EXAMINED 


Electric hater heaters: 11 out of 37 positive for Lesionella 


Oil or sas hater heaters: 0 out of 17 positive for Lesionella 
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SICK BUILDTW6 STH PR OWF ; SUHWAfrY 


■E jLL L m . 

Sick build i n s syndrome encompasses: Tisht Bu j ldins Syndrome 

Humidifier Fever 
Lesionnairei Disease 


Causes 

Pollutants - chemical (l rclueinc some c ar c:i nose ns ) 

- B I0L06I CAL AVERT S: 

Ventilation, temperature, humidity problems 

Pi YCMOLOCI CAL FACTORS 
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